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(54) CPU CONTROL SYSTEM IN VIRTUAL COMPUTER SYSTEM 

(57)Abstract: 

PURPOSE: To maintain the distribution ratio of 
designated CPU resources and to efficiently utilize 
actual CPU even if the CPU distribution is unequal 
concerning the CPU control system of a virtual 
computer system where the CPU resources are 
distributed to plural virtual computers in the required 
ratio so as to permit the virtual computer to execute an 
operation. 

CONSTITUTION: A system is provided in a CPU 
assignment information area 16, an operation counter 20 
stores a time for digesting the distributed quantity of the 
designated CPU resources at every guest (VM10-1 to 
10-n), the distribution order of the CPU resources in the 
guests VM10-1 to 1Q-n of a ready queue 18 is arranged 
in order of the operation times of the operation counter 
20 from a small number by a distribution order control 
means 22, the CPU distribution of the guests VM10-1 to 
10-n is executed in order of the distribution ratio from 
the large number when the operation times of the 

operation counter 20 are same and the CPU distributi on of the guests VM10 - 1 to 10~n is 
executed in order of the operation times from the small number when the operation times are 
different. 
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C P U*J»*^;«r||BU , C P UlS#^^T*fco T 
t>. m /cC P U »EM^«^L T^C P 

[ tftrii] cpu«StiWR«i 6 icKftttu JS^ixfc 
cpu»«<^ia^*f^t;Lfciii»*y^h vmi o - 
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[ ] a»Ol!CPU( 12-1, 12-2)^ 

^ff»a_h-c^co{g>Bf+^( lo-i-io- 

. n) friM^tBti-SWfftrP^AC 14) 

wmimm+mm( i o -i ~i o - n ) wars 
^mfiencpuc i2-i, 12-2) o^fti^rat? 
^^cpu 3HK£>e»*«r fccpu pmmmti 

(16) 

^hwk:, 'memexmski 10-1 -io« n ) <o 

cpu mk<DW6m&*L% v ^ fev ^ff^femgffiSrfc ok 

^MI^<b *5 ct 5 ^t^^r^ ^-(18) t % 
SHtx., ^ ( 14) Utv df^ 

-(is) o^^«f«^»^nfc)»^t6oTaft 

IB^EBfff»SI( 1 0 -1 -1 0 -n ) P U ( 1 2 

-i , 12-2) srwar, wmcpuwmmnmm 

(16) OK#«£^T«W Sblftf^^fiBBW-* 

mif5CPU¥»J^tffR^( l 6) JB**ixfc ^ 

CPU»aioSB^ft?r^^L^[El^^ff*^( 1 0 
-1 -1 0 -n ) SKfBtt^5»fftfr*:^ (20) 

ffifEU^ *a-(l8) ilCD{g®fh»«( 10-1- 

i o -n ) <ocpu^m<om^m^m«s^^^^ 
(20) o»^e»^/Jn* ^mfflc&^m&m*»m 

¥B(.2 2) 

Srfltxi. aWE»^^^( 2.0) ©»fftgjfc&SH— 
^flIH^M:o^^)iM#(r:<S>®tt^( io-im 

o -n ) TCP uis^tTV\ mftisimimtezm&iz 30 

tt, K^0^o^vwi|S«tc^ffg:^( 1 0 -1 -1 

0 -n ) (DCP uffift&ffi z <t frfffllkt i-5<E3Bth3([ 

[ »#J52 1 W*«l IStt^ffifflff^^^AcDCP 

u $w*at*v ^ , cpu mmmttmmh #;m\~ 

1 0 -i ) ocpu»s«a«( 1. 
6) **iTK^^fflrasrBi#^5»>*-f k ( 2 

4 ) SrISit, mj|B»^u^^A( i 4 ) ttiWiaSffltf 

mK( 10-i ) *$«if^iB«jttfcftofci*icsaE«>* 
h *~-( 1 8 ) ^af+*t«r^t«f«i:-ra<s»H4i[ 

[ W#«3 ] fflt#«2 E^fiffltfflDK^^ipcP 
UWW^acftv^T, SWBSflft^o^AC 14) tt % 

(saenttii( ion) ^cp.uRSH^f i^*>ttt8 

lCftofcrtSr*iaLfc»^, R^tHMgK 1 0 - 

1 ) ^^oTi^t* MR**CPUM3M*« 
«( l 6 ) (Dtti&mtWMttZh #JcffilB*:n-f h * 
a -(24) »C»JC6^*CPU«ySflWll«( 16)^ 
*^:^f*«*3M+tt. ^««^ffl0Bthll£«( 1 0 50 



> «Fi¥5 -3 243 6 1 
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-i ) * s IMmt6K*ofcitfcttHiLfc»^|c:f4. 
^>^t#^£ffTlE^<h — ( 24) H^LTt 
lEi^r^ 0 1 8) ^BtriSKi^*^^ ( 20) 
■MHnHtt: E#Jfc©*& $ ffifedSfifc^fleo fete 

TCP UR«0|E£te:?SH§£ *S r i: Z&Wtt 

1-5 fi»ff»«v'^ 7^ op p u 

f m#*4 ] is*3Si mm<Dm%n»mis*TJ*(Dcp 

umm^^m^x, wim^m^um^m 22) 

n^<ommw^( 10-i > mart's cpu»as 
oia»*»Ti-5feic % tmmftxtis? ( 2 0 ) com 
immt zimwrni 1 0 -1 -10-n) ^is^b 

[ Mf#«5 ] BWOTi IS*^iSi®ft»^>^^^cocp 

ufHW^te^T, wmmftjji}>? ( 2 0 ) fi N c 
pus^oib^t^^^ 1 

0-1—10 -n) jJS*trt5Sl:i o^^hTy/ 

<**u nmm^TLtziKmnmmi 10-i) 

tf^ ^m&mmttmFF$m^m 2 2 ) K^tc 

^^*~-( 16) <D{0Mlz.&-fz_ t &W&h iK 

mwtwm/* t^cpu mmtt* 

1 m^me ] m^mi mm^iRmnwm^y'^cp 

USMMlcB^T, MI5u^ — ( 1 8 ) 

m$&x-mftmm>M:i> ^mmwm<oc p u&mm 
mm 1 6 ) fr^ftrntf^^fmrnt, m$M.-vm& 
mm^hi&\<^{gmf+mm<vcpijmmmmm 1 6) 

xmfez titc{&$mnm<vc p umM<om^mTi~^ 

[0001] 

[ wm±fimm&m *&mi±. **©cpusr"wfs 

Mb, «f^, 1S^:Offiffift^(^MoS<J^TCPUK 

^©c P U»J»*SacH-f 4o 

[ 0002 ] <t^ftJttte3i#^o^7A( VM-e^ 

^^OS TttfT^S^fflHfr^^A^ffla^ ' 

5 ttfisfflffWati/^T 1 ^^ ^Stoy^h VM^ffiScco 
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c p u_t?»fjs£ *tz> h v M2sc p urn 

CPU»ag^gB^S( E5>jt) ^©E#»ctt 

^raw*,. c p vmm<opim&<D^mmi: 45. 
[ 0 0 0 3 ] L*>u E5Hfca9s«SErfta»ofc»e-te 

fcCPU»MrolB^4^a*T*t/«c< *o , 
[0004] 

fcfcOT. ««^^A( CP) 1 4 motlCP 
Ul 2 **ifc3WtJ|«±KttjB«)^b VM1 0 -1 

~i 0 -n zmf^mt L.xm , ^i-vmi 0 -1 

~1 0 -n tt&^l tv Sr#-*fif£ 

[ 000 5 ] Htf^v-^^Afi^-WCP 
Ul 2 ©**«*_T*S9 , ^fcfcftfcE-SWfcJctfco-C-?' 
^hVM10-l ~10 -n tHCPUl 2 ^#J^TJl|i 2i 

C P UfdSttmStVU: U T^SfaJ^pz/n ;/ ^ ( p c B ] 
Prooess Oantrol Block ) 1 6 A^Wt^tl^ V^bVM 
1 0 -l ~i o -n «l£^«>5£a£)jfccP U»SsblB:8j* 

I 0006] VM1 0 -1 ~1 0 -n <DMmWL 

1 8 KIl^hVMl 0-1-10 -n K*hh5CPU 

6 O^hVMl 0 -1 ~1 0 -n ^^•r-SxK'f 

CP Ul 2 ^^pj^ t ^ ofc ^ :> u ^ ^ _ x g 

flBLT, CPU^rSiJ^TSy^h VMirie^tt^^gt) , 
IB^-ifTM^ P Ul 2 Id J; U Jg£ 40 

[ 0 00 8 ] »c**-fh* a -2.4 a*BM*&*L, l/x 

^ -2 4 IcBWt, ftcD^* h VMizC P UiJ^ 
SrfT5 „ '&hVm\z.h^tc??.b VMt>iWti?ziffizt£Z> 

[ 0.0 0 9 ] El 0 ttH9 OfifflWJHfr>^7 l A.OK» 

&yg£7nL fc7 o -5^ ~b T-fet) , 4 f^fy 1 50 
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T-^hVMl 0 -1 ~1 0 8 — 

WSrCP UiE^-Jt-r-**S)il# 

y * 1 6 «rt**^jf^ji5^ h VM*3W?-f S, 
[0010] m^X^y^S 2 lCit>U-C, 

-l 8 \cm<}< mimmz^xwRLtc-yxbvMiz 

3*?CPU1 2 »ca*!Lfc^h VMO|MK:m>*5. 

*:ry 2 Oifi^tft ^ry/S3 .T?IB4M**A, 

tzv *bv tf n^m^ Ts* mm.nmm. 

[ o o 1 1 ] mi nj 4 oro^hvM^»tic#-© 

i^j, 4 ^©^hVMfflig^VMl , VM2 , VM 

3, vM4tLmtv^. ::^fvmi ~v 

M4 CDC P U»McDlB^Jt«, Wmm^v ? ^16lw 



±5 




VMl 


8 0 % 


VM2 


1 0 % 


VM3 


5 % 


VM4 


5 % 



[0012] m-<nmcpux\ m^wyxb vmi ~ 

4 fee P U gfttfr m&1-2> m&tt. CPU »)2icoiB^cD 
«»*C P UEdttetf* vs)0»^Hi i 'oj: p fcgstfc 

[0013] 

(cii^-coc P u l 2 ©«*jc©*j»feS nfcia^Jti^ 

m^xmm\zc p u»«s:4Ma-f * r t & *smx$>z> 0 

U^L/j:*^, Hi 2 cot p ^ItO^CPUl 2 -° 

i , 12-2 (Dmtta-t, *ae*jxfcs^jtjcfl£orjit 

*irc p u 8f «i£#iai-5 r i *Jr & ft^tv >5 p D ^5 

[ 0 0 1 4 ] i tU**&S»^a Sr»/5 
P U BtiKtfaBT* ^> ffittnc P U J; 5 

[0015] ^i*Hi 2 wisiscoiicpui 2-1,1 

2 -2 CD4§£-fc v 09 C0*-C0^CPU1 2 CD^i 
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VMl 0 -1 ~1 0. -n CCP \Jmm<DSi$-$;ft? 

^ cpu &m<vm&kt&±T mc xR-omc p u im 
-fz&mx&vm\zt£oT\, m&itc p u le^t* m 

I 00 1 6 ] Hi 3 ttStePUl 2 -1 te^hVM 
1, VM3 , VM5 , VM7 (734 O&itfST, HC P U 
1 2 -2 JC^h VM2 , VM4 , VM6 , V M8 ©4 

«BHfil*IStteL*:«^-efco; VMl ~8 

[0017] CPUS»mJ^*M;j|^| : 
te, «S«fclW»iSi-teotLT*«IKJeSLfccPUS» 

#4< 46. Hi 4 f45 oo^h VMl ~5 
2_-fe©*C P Ul 2 -1 , 12-2 ©CP Uj»^(Dia^ 
*ffiS«r^L.fcfc©T\ y^FVMl ~5 ©ffiSMttt^ 

VMl 8 0 % 

VM2 8 0 % 2( 
VM3 3 0 % 
VM4 5 % 

VM5 5 % 

f-^&b^Tl^-St, ©<t -f5 0 

T 0 0 1 8 ] MM(DC¥\jmtt<D)W ! F\-iSi$rit(D±%\,^ 
■ «Bc % 

V Ml -»V M2 -»V M3 -»V M4 ->V M5 
t*oT*iO, lEJBtt, iroHI#|^oTHCPUl 
2 -1 , 12-2 ©CPU*S©E^fTto*U5. fip 
*». ICPU12-1 t^hVMl li*J^TSi(Hflf 30 
ICPU12 -2 *^hVM2 KSRISTT&giS: 
o ^hVMlt^FVM2 ©g3#Jtl4*f 
8 0 %t pgC4©T\ £ ©I2#Jt8 0 %T***5SiJ^B# 
ffl^TOI^BfSJx*^ h VMl ty*hVM2 ©E#£ 

[0019] Jfefc*CPUl 2 -1 ^hVM3 fc« 
ST, ^C^CPUl 2 -2 ^y^h VM4 KfiJ^T 
5 » VM3 ©E»Jttt3 0 %"CS>5 % ^(-VM 

4 ©gB#Jtte5 - i , 4fe»c^ h VM4 © 

iB5W«»TU , iCPU12-2 h VM5 40 

»-#JST5 0 i§]b©cpue#t-&5 0 ~~t* 

1- V M4 R XPf* Y V M5 j&TL Tfc ^ 

h VM3 tt£*MtLTE»^K*>!J , -©fc*l>&fcga# 

[ 00 2 0 ]2 @3ffcg©CPUie#(i, 1 |51@<7)y^h 
VM5 ©eM«7Lfe^TlCPUl 2 -2 
h V Ml iCfrJ^TS C t -QmWZ *L5 . r # JHc P 
Ul 2 -i (CJ;S1 E]g©y;*h VM3 ©ffi^fi^^ 
7LTlViv< 0 i (HI g <oy^ hVM3 ©82^5^7^ J0 



( 4 0 #g§¥5 -3 24 3 6 1 

£ , SCPU1 2 -1 VM2 l-fiJSTT2 @g 

OCPUK»*f¥5. 

[0021] roy^hVM3 ©i ®B©E#a'i|tTi, 

VMl — >VM2 — »VM4 -*VM5 — »VM3 

[ 0 0 2 2] (Rl«|cbT2 EIBoia^Sr^TLfc^-c 
fil5£L fc 3 IS g ©E$MHm*, 
VMl -»VM4 ->VM5 ^VM3 ->VM2 
10 tJfci. 

[ 0 0 2 3 ] Hi 5 »±, Hi 4 ©CPUia#©ti|-7-£P# 
iajWe-ezrsUfctOT?» SCPU12-1, 12-21; 

vMi ~5 <ommk*mx'imb. r © 

±5 CiCPUl 2 -1 , 12-2 lcatLTJF*WKcE 
^tbSrto^^hyMl ~5 0>S&*y3fr?f3 e# ' 
it©/h£ V^*> VM4 W^hVMS fiSB#Jt©*# 
V ^ h VM3 ~4>c P Uia^S^Ti--5 buKC P UK 

VM3iHf<'cp u*sfes» © j; p ttnast 

20 m rn-tt mfez tut m&z wizcpu* ia^-e^ * 

< 45. 

[ 0 0 2 4 ] Hi 6 «Hi 4 OCPUE»t»5 SLT 

4, VM5 ©«S!jft6UjH)pU Ji^iW^v^hv 
Ml ~VM3 »4ttSft6S^4JC>fc45 0 CPUffi 

(0 r^^-Ymfa-2 4 ICflKttl*, ftoy^h VMtCP 
[ 002 5 ] ^^^h dr^.-2 4 h VM/4? 

-1 s ommtf-ff^&micmft^mk 4om h v 

i . ^CP U{'3ffLT ^J*J^4 CPU iS^5- H $6{,(^ 
£U Jt^>fcia^i*fci9 l-CPU^IH^T-^4< 4 

[ 0 0 2 6 ] *»HWt, 4^©P 0 ^|c^ 

?. T4$ ttfct rot, c p ui^as^cfcott v fg 

*UfcCPUjSf«OE»ifcS:<«*Lr*CPU©*SW« 

«Sr»«'t:5ri:*l«jti-S 0 *fc**Wtt, *&«4 
CP Ui^|;fcfc*!illcf.-c^h VMI;fel#t,^ 

3§£L rt , jg^b fee p u»ai«ia#it£ii££fL 
©c p u mm2nx&mi+& ^t&mti-z. 

[0027] . . 

mr-fe5„ *r*»w»i N itoicpui 2-1,1 
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2 -2 zGTzmnwmt , *wa£»j^*»©$»*h 

VM( <SS®fh3Stffi) 1 0 -1 ~1 O -n 3rf!ifF5TgEi 1" 
«*"Jffl^n^7i>.( CP) 14t, ^hVMl O-1 
~1 0 -n WST-S^IICPUl 2 -1 , 12 

■ -2 ro^fr^-e^sscp uJH*©e5Hfcfrl9::ELfc 
c p umsttMft p c b ) i 6 t % cp um^ttws 

I6i ©^Jfc^£r^t-sK>f>'*fiH8&\ Vxh VMI 

o-i ~i o -n cocp ummcoM^m^^im. m 

1 8 k*m%., Um-fnif^ 4 (cit) u^=^ 
^.-18 ^'tMR-C«te*ixfcJ||#fc«oT^ 
h VMI 0 -1 ~1 0 -n tcHCP Ul 2 -1 , 12- 
2 SrSdSTY CP UWiiHMHHttl 6 ©Ka*ict£oT 

[ 0 0 2 8 ] r 'SriBBftlWl^^AOC'P UfH 
^^(Cot ^BJ^fcoTfi, CPU#lit#«l 6 
KBWt&tb, *B3fe*ixfcCPU3»R©E»»*»{t:Lfc 
EBfcSr^h VMI 0 -l ~l p -n ft(w|5igi-S tftf^ 
*!>^20t, Uf>f* a -18±©y^FVM10 .2 
-1 ~1 0 -n WCPUgfagWia^JllSffSrESf^*^^ 

2 o <DmE\maoyte^m&fc&^&&mF*f&m^& 
22 1 20 <DWiftm8u!>iffl—<Dm 

-&«ia^Jtco^:#VMil#|cy^h VMI o-l~io- 
n ©CPUE»«rfifv\ UfHeMfcasjUcs M 
fftsBS:<z)iKcir^#{c:^h vmi o-i~io- n co 
C P Uie^frp £ t fcttffcfc -*-$„ 

[ 0029] hic.' cp u9m<otB^mtm>msnzi> 
zimnmmi o -i (ocpuwmmmmm 6 

^7°a ^7Ai 4 s vmi o -i i>mittifemm 

18) t£SW*»*5. Sfc^SttHM 
1 0 -i ^CPUjWSE^tfcfifetMBWofcriS: 
ftHft/n^^l 4 aqftfflL #*>«ffii/«c 
ofc-^h VMI 0 -i ;65^V^oTV^£V^!9 Sgjjgi 
( »9i$ra) $rCPU#JSffltif¥6i|!ci 6 a>MHMSOHc» 

sa-rs ir *k i7 i ^ h * * -2 4 (c^-r-s c p u mm 

■B-izti, X-t^fmm&V^-lb 3^-2 4 W^LT 

^^^-is co»^ ^>^2o (DWiYmwt ia# 

it<D*% $ s flBBfijttttito /cffigK^L TCP 

[ 00 30] — jj, $!W7°D^-7^i 4 <75ia^|liJ¥$lj^l 
¥«2 2 te, ttftatiaSftttlftl 0 -i li*t-r-5CPU 
®f^Wia^i^T-r5 SK, Ibfls*!? V;? 2 0 OMfftp] 
SS± VMI 0 -1 ~1 0 -n Wia^JtSrii-N 



K b ' tfiMW-S -324 3 6 1 

1 0 0 3 1 ] 0 li. CPU»ai(Dia 
^*-c^$ ttfc^fctt^ h VMI 0 -1 ~i o - 

2 2 irfofcu-f^ ^^-.-1 6 <Dfe®(C^i" 0 $ t> (iU 

h VMOCP UM^flttRgggi 6 ^MBiK-r^fflf 
70 m^T-ffi^feHPte^Sti&V^^h VMCCPU 

[0032] 

*y-A.<DC P U»S|;i ^tf N ig^cco^ hVMo 
^T^»£fcfccPU*«©BEBi»:( E»Jt) *S5F*Wf 
Tt x CP UiS^ODjll^y^. ^ VMdfjj^lEli^ 

©*cpuoii3ricj:o«ssnfccpui!»a9 ic 

[ 00 3 3 ] ^;ttflB#Jfc©>h£v^;*h VMa«i&»Sr 

Q , »©»f^iH«freocp uiH^{ci4^fr*T N la^jt ■ 
s.. 

[ 00 34 ] SfcCPUiH^^^^-f^ CPUIB 
h VMte»*»«tlB*»iet T-B#6<](cc P UBS 

mwmiib sa^itfr^o fcjiiB#oia^ugir^^-{t 

[0035] 

[ ^ife^yj H2 fd^w©jfcBw««©cpuw»*sc: 

H2 fcfevvc, 12-1, 12-2 »HfftftHISr«|^- 
SCPU( r iCPUj HV^P) -C*>9, ±IBttHH«p 
mm MCU) 2 6 Sr^LT*|Eiiai«( MS U) 2 8 
fcSSttLTVS. *|E«^fi2 8 t'^ is? 

i/X7-A(os) 3 0 *s^e>^ SfWHi/^rAi: 
LTIW-^-r^ ^->^fA3 0 2 - 

1 , 12-2 T-HfT-TSc 

[_°°36]*fc- ±!5iiiSe2 8 K:ttfiBBW-J|E»>^ 
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^A(CP) 1 4 ifiWL»hflX\i^ 0 Wn^5A 
1 4 tt*ff»«^ ^ A±TMK2BW-*»i U T h 
VM1 O -1 , 1.0 -2 , - * • 1 0 -n £EM£pT^i 
L , mm?*?? A 1 4 "X?»f^TfBi fto h V M 

10-i-10-n <D*tL^:tlltt^\s>-^^ is? is* . 

[ 0 0 3 7 ] *fc, 3fel5«$fjffll^«2 6 Kit^^A^ 
nir^i^(CHP) 3 2^tLTr^^^3 4^g 

zn— ^3 6 -1 , 3 6 -2 SrRttTWS. ^ (DUig^lT* 7i 

it, T'<*xj>*7=—x3 6-i {cms*,?** 

l 0 0 3 8 ] SI3 icfcottt, SP^n^Al 4 
9 5.o^fVMl 0-1—10 -S-SrHgiLTSif^ 

4 s#L tiic p usatflMWt L tfe 

3a»jnr/o2x^-( pcb) i6 tfKfr&tis. «yaft(Htp 

cpuiE5>^ia^Jtsr»^Lr*5<9 , m^^mi^h^ 

[ 0 0 3 9 ] r^t\-^hVMl 0 —1 —1 0 — 5 <D 
KWSrflBWc-fifcfeVMl -VM5 at/T 
"To -*fc, C P Ug^ia^f^^t>h S^^: L T 

v 0 cp uiE^itt^o fee p u mmt<D%tttemmz 

i^CPUl 2 -1 *fcf*l 2 -2 COSdSTB^BBi: * 
£o »^[)^2 0 fi^h VM1 0 -1-1 0 -5 
^5£/E£ tltzC P UjRjROiB^ltt^-a fcHC P U 1 2 
-1 Sfcttl 2 -2 0#J5 ^TSrSWTE^ftiaSri O 50 
r t fri 0^7 r> 7y tcmfcmf&B&kk 

bT|5tgi-^ 0 r^||«S^*)oT*ilSf^*'>^2 0 
^■bf^El»S:y^h VM1 0-1—10-5 I^/JLT 
Sft^tEl^CN 1 — N 5 T'^L T V ^ 0 

[ 0 0 4 0 ] J5fc\ *J*/P^l 4 l^ltlil/T 
J:5IE^|ISffftiJ»^®2 2 "C5fe46fc^h VMl 0-1 

o y ^ i 6 ^fvmi o -l —5 ^T^ir^^^m 

[ 004 1 ] B&ffi*tmt&gt2 2 {C£%s?*h VM1 
0-1—5 Oifc^/U— /W3&<7)A»-/W RTf/lr— ;U2 \~ 

[ tV—frX ] ; VM1 0 -1 —5 <D®tf&it?^9 

[0042 ] [ yU-^2 ] ; h VM1 0 -1 -5 (O 



( 6 ) 4$M¥5 -3 2 4 3 6 1 

.10 

Tvi— ^2 #»B$jh* 0 Afltitefi, m&*i»9<to 

WfmWN i 5 israi: -e&tttfiB^jt^^ v 

[ 004 3 ] ^hVMl 0 -1 -1 0 -5 (DM 

vmstu-tv ^-18 <o%m\z%L9 ttn, mum 

-1 8 ^ftflcfcpfeflWH; LTft B&WZ&ffl^Bt2 2 
fci 9 S9iS/l<->H , 2 KJ; fi/tpx h VMl 

-5 CDC P UgE^OHH#f£o^T\ ^^-C^H^ffig 

vM^5 : cpuE^7t^i , nam^^f^t: 

^ T'fg^ ftfrlf* h VMIc^fi-^ c P UK#£.?rt.\ 

-2 4 fi$lj»^n ^^1 4 I? 0r/c/^^ h VMM 
C P UE#«:fT5 Rte. r h VM*sflFt,tt«tefc 

h ^t^l -2 4 (C^^ ft(t-6 0 
[ 0045 ] r^x^fh dr^. —2 4 ^<D7$^ tf ft 

§r #tt§ r t , g^:5 ot^>y^ h V Ml 
0 -1 -5 ^ffi{*«ttas«>Htf<tV\ 
[ 0 046 ] * **-2 4 ^»L«P*>tt«^S)a 

^ h V MOtK-Y tf$B^®i9 mm?* 

a^a^BSKSu t*58 , «fispniac*s t ^ * ^ h * 

^ ^^)ct 9 ^U-x-f =^ — 1 8 l^^^i-Y h 3txl— 2 4 7)^ 
[ 0 0 4 7 ] — *J»^p^7^1 4 IC^^CPUfiJ 

•^l-f^ SJS/a 1 4 te£ ^ ^ ^ -2 4 (ru 

^ ^ — OjfcSS/tf-Y ^ flf TSi 

[ 004 8 ] - ftf^rt&RffliftoTSftU^ 



( 

11 

KfctfS C P -UKKWBiaSSr *L fc:? o ^ 
[ 0 0 4 9 ] (34 Kfc^T, ff^y l 

^ y^h vmi o -1 -5 ©E#«*«r*IfcU ^ 

9 Sc^ML TC P UK#£fr5 ^ h V M^ilK 

[ 0 0 5 0 ] mSi^X^T-yjS 2 T-iKRLfcy^h VM 
i-i?)4:#ffi#«llWcfc5||CPUl 2 -1 Sfctti 2 

ttfc^CPUl 2 -1 2 -2 fc±5#HBP#ra»* 

[ 0 0 5 1 ] ^Ty7 P S4 KfooT(l »f^*!>^2 • 
/:ffiMKotl/f>f 3r^-— 1 8 (C^i--5frJ^TJl|IS 

«fcCPUE#«rfr5 0 iC 
[ 0 0 5 2 ] — ft, Xy">y y*S 3 TCP UiB^Srgttfc 

^ P ^(PCB) 16 <om&it<Dmft\ztemrz . JBE 
V^T-Xt^^S 9 T^m.-Yh 2 4 tc^^ffii/jr 

[ 0 0 5 3 ] ^x^F^^4 *C*hrS2K-r^*1*« 
<E>»0 ttttj&s^t^^^y^S 5 ■eiE5>IB^S!l»^®2 

3rfTl/\ -^T^^S 6 T^-fh ^ — 2 4 teBfrMltfc 

2 2 CD/l— vw XtM/— yP2 {C££o tzm^mz.^ X \y 
7*4 8 lZ$^4b ^tzl— 2 4 j&>f>Btf) ^fb/c^ 

* h vm^)^ >^ itm&wo i*it, ***>ttt&a>e> imp 

PlffitttBi: *o fcy* h V Mic*H"5 c P UK&DWM 



' 4$g§¥5 -3 2 4 3 6 1 

r 0 0 5 4 ] H5 ttH3 <Oia6«(riSLfc*«Wlci« 
CP UE^«»fe^U*:RWia-C*)5 , GS6 KB5 <3 
CPUB5>*CPU»iJST«FlBfl!)»WH4:LT*^ 0 HI 
5 <DCP U§ttXmte?*b VMI 0 -1 -5 <D^Wk 
VMI -VMS T^L, E^JtSr 
VMI 8 0 % 
VM2 8 0 % 
VM3 3 0 %. 
VM4 5 % 

VM5 5 % 

^20 h V Ml —V M5 tDMflsiHBSfcN l'-N5 'tt 

*il>«XNl -N5 =1 fcftot^5 B ££oT, 
mm^-Wc2 2 fiyi — yV2 ^«eo.fcBB»Ji|SffSrK^- 
5 0 IP*>, VMI -^VM5 OiH^J^^t^l^^ H7 

[ 0 o 5 5 ] l SaocpUiB5>colbf^tt36CPUl 2 
-2 Srff3feWffi<o*t ftv^^h VMI (c^JD fWj 

mcmcp ui 2 -2 **^«fe»ia<oKu^h vm 

2 ^fiJt) h V MI t VM2 ^IB^ftyaSrlRlfl* 

t-giMi-'So VMI ir^K VM2 (Oia4>JtttEI 

p 8 o %^es>'5 c t t>*t> , U6 a*e> j; 5 t^i^c 

PU12-1, 12-2 WS^hVMl, VM2 0 

[ (M) 5 6 ] m^xmcpui 2 -1 5:3 mmz.&9cg£ 

W^hVM3 *-»W.ft»t, ^(^CPUI 2 - 
2 5-4 #g^M5fe^^V^^h VM4 [cm*? #ft, f^l . 
^KSMSffliSrBIBfrt-So ^CPU12-2 5:#J^ m 
h VM4 t^Ii^itteS %^ /J^ V^fcfe, ^CPU 
12-1 ftWO ft*t&K»tt;3 0 %©^hVM3 ©E 

^*aa^**Ti-5 Btrtc^ h vm4 coia^^^y^- 

-2 Sr^h VMS trSrJt) #tt, VMS ©iKMQ. 

BBifrrs o ^ h V MS- ^ia»*0;3aiSj^y ^ xh , 

1 005 7 ] r (Dtiisb^ VMS V>&&jtmA*feT 

~$~Z> t PU1 2 -2?:^h V Ml ^*J»9^ft, 2 

VM3 CDl [Hj@(^Ifi^^5^y^ o 1 glBtf) 

h v mi -vms ©ia^a^jKFT-fsrt cum^ 
Tsy^n, ft^cpuia^r^i-5^, iajwro* 

»^2 2 ,W1 ST>*2 *dfieofcff5fel«(tt^»^ 

l 0 0 5 8 ] r co^^), $si mn<og&ftimKio\,^x* 

^FVM4tVM5 <0E»«yi3»sy^ h VM3 C0lE5> 

^ s ^7tt^h VMI — 3 <D1 SlBtOS^i&mifitlt 
TL fcSBTlftfP* ^^20 (OEbf^HifeN i-N5fi 

±xmcm:t£oTia9 % nrmmn ~ns 



( 8 ) 



^mW-S -3 2 4 3 6 1 



13 



fit ^hVMl — VMS Oifl#Jlltef307 t^L/b*. 

[ 0 0 5 9 ] t¥oT N iB»^3aSr«9"5gLi:t^ffi!|» 
y n y # 1 6 -cfftEb fcE»Jt*rlH**:5 r. £ , 
*CPU1 2 -1 , 12-2 jijffl-far t # 

"C#5 0 08 fi^hVMl —5 OBB5W&3£<0&^y ' 
x> VM2 JJ:m,tttfeiS4i:fcfc#(0|ttWH-C*>S. 
[-006 0 ] 138- IC&Wt, 1 [H]gcoiB^3gT^^ h 10 

v mi Ms omss-cia^asr fro r i ^ i # . y 
* v vm2 ^ia^i o %ic^g^-r^ i&smgsk: 

h VM2 ^ttiWSi: to^y^ttftds^^ 

i 6 ^hvM2 <nm&kt&my i o %i-i^^5 0 

[ 006 l]^hVM2 60#^^^C0^^^ 

t^&oy^h vm3 (owftrnm^mf-t^ 1010 

E^oaasy^h VMS fWT»A/ff^^|^«M»tJ:J) 
o/c^ h VM2 *s»f^pJ1l&RIB^4ofct -T* £ , •* 20 

TV^ — 1 8 «CBSt) f+Jt5. wtO^gr, l/r^ — 

W^S^tll^fcS^h VM1 MVM3 ~VM 

f^lfiBRN2 (IN 2 =1 t 2 Eli^ga^MaSrfiFoTV^ 
^hVMl *5iI>VM3 C0tb^[e3^Ni , N3 ~N5 
=2 J: V) /h£ vm,^ t ^ N ftfWf&RJSi: fco fc^* 
h vm2 (omftva 0 %pia»«La^«5feb TtT 

fett£ 0 , 30 

[ 006 2 ] ^(Otctb, ^»fcofc^hVM2 

^»H#*i^T^»f^iHHa:Ni -N2=2t<eot^: 
t > ia^lttf)*^ v Mig#tr M-<b *u 07 (c^l 

[ 0063) ±.m<Dmmm*2 o^nc p u^-s o 
<^>y^ h v mi^sm #(}tc p u.Rasosa^ftyasrfi^ ^ 

[ 0064] 

^ftmm&ffo r i laoTStouc p us:*© f#t 



7^ 



[ 0 0 6 5 ] CP.UE»S:S»tfc^h VM^ 

[ mi ] *%K(DimK^ia 

m 

[ 124.1 **MfCj;5CPU5l»<Oia»«!!aSr^Ufc^ 
[ IDS ] ttmz£&.WB&^**^tj:m^B£^ 

i me I'igs oia^M.ssrcpuoftia^raT^L.fcK 



[ 07] «p^-eitco^h vm^Kj^pJ^b^c 

P UiB^XP[#Sr^Lfc|ftWia 

[ H9 ] 0||CPU*fflV^fcfi«W»«^ 

[ 0i o ] H9 o*— iicputcteJtscp uia^saa 
[ mi i ] ffi^BB^jt^t^fcia^iiR&^LfcRsaia 

[ Ell 2 ] ?**Offl»(7D||CPU^fflV^ifc«W^^-> 



l mi 4 ] ffi»O||CPUtfflV^c?t3fc^*&*iB^C0 

[ 01 5 ] 01 4 OW«E^SrCPUWa^WI-e^L 

[ 01 6 ] 01 4 ^^*9«Eig^©itt!9 igU TiSfPttlfiJc 
MofcBfcoia^itcoit^ffli: *RoWS*«r*U*:»W 
0 
[ 

1 0 -1 -1 0 -n : {K&tt£Dtt( ^hVM) 
12-1,12-2: CPU(HCPU) 
1 4 : ^5A(CP) 

1 6 : CPUIB«««( 4&31*J«I^n 3/ ^ ; PCB) 
18: Ur^^ra- 

2 0 : ffijfl^^ 

2 2 : SB^|»¥»^^ 

2 4 : ^r^ — 

2 6 : ±fBtt$lJ^g( MCU) 



( 9 ) 



!$m¥-S -3 2 4 3 6 1 



15 

2 8 : ±IS«tSSfi( MS U) 

3 0 :'t^-7^y^7ix( OS) 
32: ft ^AC/n tyf(CHP) 



16 



3 4 : x-'M'^'^ 
.3 6 -1, 3 6 -2: 

3 8 : asR^r 



[ HI 1 



hVM 




l-'-r -f ^-j.— 








1 4 




22 




24 
<. 



























16 CPUS>J^fffS« 



2 0 





E*it 




1 0-1 


80% 


N 1 


1 0-2 


80% 


N2 


1 0-3 


30* 


N 3 


1 
1 
1 


t 

i 
t 


t 
i 
i 


1 0-n 


5% 


Nn 




[ 06 J 



95CPU 
12-1 



12-2 



VM1 


VM3 


VM2 






8 0% 


30% 


8 0% 






1 


1 


2 




'A 



VM4 
5% 
2 



VMS 
5% 
2 



VMS 
80% 
1 



VM^ VMS 
5% 5% 
1 1 



VM1 
80% 
2 



30% 
2 



(10) 



W5 -324361 



[ IH2 ] 



28 



(MSU) 



OS 



.3 0 



CP 




VM 1 




VM2 



VMn 



14 10-1 10-2 



1 0-n 



^ettmwsa (mcu> 



1 2-1 



CPU 



1 2-2 



CPU 



32 

s 



(CHP) 



3 !ii 



3 6-2 



34 



38 



38 



[ -H7 ] • 



pVMl -i 




r- VM2 — 1 




r-VM3 -] 




pVH4-i 




r- VM5-. 


80% 




80% 




30X 




5% 




5% 



(11) 



3 2 4 3 6 1 



I ,1213 ] 




1 8 




S 






5fcSf 




24 




S 





1 4 



22 




c 









10-1 
<VM i ) 


80% 


Nl 


1 0-2 
(VM2) 


8 0% 


N2 


10-3 
(VM3) 


30% 


N3 . 


1 0-4 
(VM4) 


5% 


N4 


1 0-5 
(VM5) 


5% 


N 5 



20 



1 2-2 



[ H8 J 



VM2 



vhi-j r VM2 n r VM3 n r i r 7 " 5 ! r v 



VM2 -i 
70% 



p VM1 -■ j- VH2 -i p VH3 -, p VM4 - .-VM5 -, 



(12) 



¥fffl¥-5 -3 243 6 1 



•[ H4 ] 

*m%K j; a c p u Mmamftzmzm L^o-ft-h 



^ START^ 



S 1 



S2- 



READY^fi-*^ 

mm 



± 



CPUSr^XhVMtC 



S3 



^ WAITt<i 



S4- 



S5 — 



S8 











WA I T=*f t" 






READY^fa-^ 


S^9 




[ mi i ] 



r- VH1 -, 




r- VM2 - 




■-VM3 -] 




r- VM4-. 


80S 




10* 




5B 




5% 



(13) 



-3 



[ D5 ] 



[ Hi 4 ] 



LTV CM 



in 



an 
ST 1 



155 

BP 

I 



r 



I 



I 

CM 

> CO N 
I | 



P~ co csi 



>• OO CM 



J8 



5* 
LO 



I 



O 
> CO 



£2 

CO 
I 



r 



lo 



'H5 



> 



Q 



U 



o 
m 



I 

— ( ire 

I I 



LO. 



I 

§ S i— i 
I I 



HE 

PU 

o 

« 

Q 



O 
CO 



LO 



9K^ 



CU I 

o ^ 



co 

as: cd 
co 



CO 



r 



r 



LO 



OJ 

I 



P. , 
O CM 

ftK »—• 



a? 



(14) 



&m¥-5 -3 24 36 1 



[ 119 ] 



1 0-1 

__L_ 



1 0-2 



1 8 




\ 










24 









14 



1 0-n 



y^hVM 




1 6 «9S(»7D7^ 

(PCB) 





BHWt 


1 0-1 


% 


1 0-2 




1 0-3 









1 2 



Hcpu 



( 1.5 ) 



¥fffl¥-5 -32 4 36 1 



[ mi 0 ] 

1 9 <D&— m CPU icfc ItSCP VWStttm^m L ^ n + - h 



S 1 

S2 
S3- 



startJ 



READY^f 



I 



CPUSr^hVMtC 



I 



READY^ a -^)MlC 
" I 



[ mi 3 ] 



$CPU 
12-1 



i-VMl -i 




pVM3~ 




p VM5- 




p VM7-I 


25% 




25% 




25% 




25% 



HCPU 
1 2-2 



r- VM2- 




i-VM4 -i 




r VM6 -i 




r-VM8 -i 


25% 




25% 




25% 




25% 



(16) 



-3 24 36 1 



[ HI 2 ] 



1 o-i 



1 0-2 
S 



18 




\ 










24 




<> 





14 



V 



10-n 




16 ^a^jffliyo'/^ 






£3ttt 


1 0-1 


% 


1 0-2 


% 


1 





(17) 



4$BH¥5 -3 2 4 3 6 1 



HCPU 
1 2-1 



1 2-2 



[ Ell 5 ] 

1 1 4 o^^E^* e P u«a«fBr« L feigns 



VM1 
8 0% 



VM3 
30% 



VM.2 
80% 



VM1 
8 0% 



VM4 VM5 

5% 5 % 

V M 3 111 

30% 



VM2 
80% 



VM 4 VM5 

5% 3% 



VM1 
80% 



VM4 VM 5 VM4 VM 5 

5% 5% 5% 5% 



VM3 
30% 



VM2 
80% 



[ HI 6 ] 









VM1 


78 


8 0 


VM2 


78 


80 


VM 3 


28 


3 0 


VM4 


7 


5 


VM 5 


7 


5 



